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Low Power and High Positive Voltage Beam Supply of
Ion Thruster

CAl Jing—lu, DUAN Yong-hui, MU Zhen—-bo, WANG Xin-zheng

(Shanghai Institute of Space Power—Sources, Shanghai 200240, China)

Abstract: To design the low power and high positive voltage beam supply applied to low power ion thrust-
er, a two—level topology was proposed. The first level was composed by Buck converter and the second level was
composed by full bridge LLC resonant circuit and full wave rectifier. Base on this topology, the control circuit was
designed and the experiments were carried out. The experimental results show that when the input voltage is 42V,
the load resistor is 12.52k(}, the output voltage and power of the designed beam supply is 1050V and 88W. Also,
the error range of output voltage is in 2% and the efficiency of beam supply is 90.44%. For the output voltage
short circuit and adding or subtracting load, the beam supply has the ability of recovery. This study can prove the
feasibility of the two=level topology and provide a method to design low power and high positive voltage beam sup-
ply. Also, it promotes the development of low power ion thruster.

Key words: Ion thruster; Low power and high positive voltage beam supply; Buck converter; Full bridge

LLC resonant circuit; Full wave rectifier
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Fig. 1 Power circuit of the low power and high posmve voltage beam supply
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Fig. 2 Waveforms of the full bridge LLC resonant circuit
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Table 1 Main design technical index

Design technical index Value
Duty ratio of Buck (d) 0.52
Input voltage (U, )/V 42

Output voltage (U,)/V 1050
Output power/W 88
Switching frequency/kHz 300

Table 2 Main component parameters of the power circuit

Parameter Value
L/pH 36.2
C/pF 110
L/uH 0.6
C /nF 470
L. /uH 51.3
Turn ratio of transformer T 5:30
C,~Cy/nF 220
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Table 3 Specific parameters of the driving waveforms

Switch Frequency/kHz Duty ratio
Q 302.81 0.5294
Q,,Q; 156.25 0.4625
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